1 Lake, ideally located near both currently and previously operational coal-fired power plants in methylmercury poses a risk to humans and wildlife (Mergler et al., 2007; Scheuhammer et al., 36 2007). PAHs are also of concern, as they are toxic to a variety of aquatic species (Colavecchia et 37 al., 2004; Newsted and Giesy, 1987 ) and many are suspected or known carcinogens (Eisler, 1987; 38 Boffetta et al., 1997; Boström et al., 2002).
Introduction

29
Coal-fired power plants are significant sources of contaminants to both terrestrial and years, yet the extent to which they impact aquatic ecosystems in the region has only garnered 50 interest in the last decade or so.
51
The three operational plants in the Wabamun region rank among the ten highest emitters droplets, but not gas). 
100
The Wabamun power plant, the first to be opened in the Wabamun region, was 101 commissioned in 1956 and operated on the northeast shore of nearby Wabamun Lake until 2010.
102
The Sundance power plant is located on the southeast shore of Wabamun Lake and was ).
147
The concentrations of SCPs in each interval were multiplied by the interval's sediment 148 accumulation rate to calculate SCP accumulation rates (Rose, 1994 
Analysis of PAHs
170
The extraction and quantification of PAHs followed the procedure presented in Jautzy et (hold 8 min), and increase to 310 °C at a rate of 10 °C/min (hold 10 min).
190
The mean recovery of m-terphenyl was 82 ±16% (concentrations were not corrected for % concentrations below quantification limits are reported as BQL (Table S1 ). Figure 3B . The 228 SAR in Hasse Lake showed a peak during the mid-1960s to early 1970s, followed by a decrease 229 around the late 1970s to early 1980s, before increasing toward the top of the core ( Figure 3B ).
230
Significant overall up-core increases in SAR over the past century were previously reported in inputs, therefore, recent warming may have also contributed to the increase in SAR in Hasse Lake.
235
Further discussion on Hasse Lake productivity is provided below in Section 3.2.
237
Total organic carbon and nitrogen, and sediment stable isotopes 238
The TOC content in Hasse Lake sediments ranged from 11.6 to 22.4 % ( Figure 4A ). TOC 239 content remained relatively stable from the bottom of the core until ~1933 followed by an overall 240 decreasing trend to ~1971. From this horizon, the percentage of TOC increased until ~1995
241
followed by a steep decline to the surface.
242
The C/N ratios (atomic) of Hasse Lake OM ranged between 6.0 and 12.1 ( Figure 4B ).
243
There was a slight overall decrease in C/N moving up-core to ~2003 followed by an abrupt 244 decrease to the sediment surface. The range of C/N ratios is consistent with that of OM produced 245 from algal material, which tends to have C/N ratios between 4 and 10, rather than vascular plants 246 which tend to produce C/N ratios greater than 20 (Meyers, 2003) . This suggests that the pool of 247 OM, in the sediments collected from Hasse Lake, was predominately supplied from within-lake 248 primary production. horizon up to the surface, δ 13 C signatures again increased ( Figure 4C ).
270
Previous studies have used δ 13 C ratios of OM to indicate changes in lake productivity, as to increased productivity in Hasse Lake.
283
In contrast to δ 13 C, δ 15 N values in Hasse Lake sediments fell within a much smaller range 
SCPs
293
The concentrations of SCPs in Hasse Lake sediments ranged from 250 to 2600 gDM decreasing trend from the bottom of the core until ~1957, followed by a steep increase until ~1971.
349
ΣPAHparent again decreased until ~1983, followed by another increase to ~2001. ΣPAHparent then 350 decreased slightly to the sediment surface ( Figure 5C ). The accumulation rates of ΣPAHparent to
351
Hasse Lake ranged between 44 and 156 μg m -2 yr -1 and showed an overall increase from the bottom rates then decreased until ~1983. Accumulation rates remained relatively stable until ~2006
361
followed by a sharp increase to the sediment surface ( Figure 5F ).
362
In general, the levels of PAHs in Hasse Lake sediments were low and most fell below the
363
Canadian Council of Ministers of the Environment (CCME) interim sediment quality guidelines
364
(CCME, 2001). The one exception was pyrene, whose average concentration in the top 0-5 cm of 365 sediments was approximately 8 µg kg -1 higher than CCME guidelines (Supporting Information 366 Table S1 ). Fluxes of the 16 EPA priority PAHs in the top sediment layers of Hasse Lake also 367 generally fell below those reported for surface sediments of nearby Wabamun Lake, Lac Sainte- smaller ones containing higher levels of PAHs.
405
The overall trends in SCP ( Figure 5B ), parent ( Figure 5D ) and alkylated ( Figure 5F ) PAH trend from the bottom of the core to ~1975. A subsequent decrease to ~1989 was then followed by 420 an increasing trend to the sediment surface ( Figure 5J ). to agricultural inputs and to an increasingly more productive lake, which may in part be attributed 
